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LRO Diviner Lunar Radiometer
Science Goals
1. Characterize the Moon’s surface thermal environments:

Daytime
 Nighttime
 Polar

2. Map properties of the lunar surface:
 Bulk thermal properties
 Rock abundance
 Composition

3. Characterize polar cold traps: 
 Map cold trap locations
 Determine their temperatures and thermophysical properties
 Assess potential lunar volatile resources

IFOV: 160 x 320m
Swath Width: 3.4 km



First Diviner Day and Night Global Thermal Maps



Ch 7 maps spanning first year of
mission – daytime 2009.07-

2010.07

Diviner Channel 7 Global Daytime Brightness Temperature Maps



Diviner Channel 7 Global Nighttime Brightness Temperature Maps



Diviner Mapping Coverage Overview
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• One year of near-continuous pushbroom mapping (including commissioning data)
• 42 Billion calibrated radiometric observations
• 11 Earth observations, 2 lunar eclipses and the LCROSS impact

12 hr (0600‐1200)
8 hr (0800‐1600)
4 hr (1000‐1400)



Diviner Solar Channel Brightness (3/16/10-4/12/10)



Diviner Lambert Albedo (3/16/10-4/12/10)



TBOL daytime 2009.09Diviner Daytime Bolometric Brightness Temperature (K) (9/20/09-10/17/09)



Diviner Nighttime Bolometric Brightness Temperature (K) (9/20/09-10/17/09)



Diurnal Surface Temperature Variations
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Data vs Models Comparison at
Apollo 15 Landing Site



Diviner Daytime Bolometric Brightness Temperature minus
Soil Thermal Model (K) (9/20/09-10/17/09)



Diviner Rock Abundance Fraction (9/20/09-10/17/09)
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• Areas with highest silica content (CF <<7.8 microns) are
associated with thorium anomalies

– Aristarchus Crater, Gruithuisen Domes, Hansteen Alpha, Lassell, and
Compton-Belkovich thorium anomaly

• Some plagioclase-rich regions are not pure anorthite (CF=7.9)
–  Including 15 of 69 Ohtake et al. 2009 plagioclase-rich sites

• No multi-kilometer exposures of extremely olivine-rich and
feldspar-poor soils (CF >> 8.55)

Diviner Global Composi?on Highlights
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Diviner South Polar Channel 8 Thermal Image (K)
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Diviner South Polar Channel 8 Thermal Image (K)



Hayne et al. submitted to Science (2010)



Diviner
Bolometric Daytime
Brightness
Temperature Map

Paige et al. 
submitted to Science (2010)



Depth to 1 mm water
ice sublimation in 1 BY

Paige et al. 
submitted to Science (2010)



South Polar Annual Averaged Temperature Histogram



Diviner NLSI Forum 2010 Presentations

Mafic mineralogy of impact basins-P1--3Arnold et al.
Lunar heat flow-P1--3Siegler et al.

LCROSS Impact-P1--3Hayne et al
Lunar albedo-P1--3Greenhagen et al.
Mare basalts11:3073Donaldson-Hanna et al.
Lunar swirls11:1573Glotch et al.
Pure Plagioclase regions11:0083Wyatt et al.
Compositional diversity10:1583Greenhagen et al.
Rock abundance10:0073Bandfield et al.
Soil composition ground truth9:3083Allen et al.
Polar ice evolution and10:3042Elphic et al.
Polar ice deposition history10:1542Siegler et al.
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